Climatological data sets are used to estimate the amount of water changing temperature and salinity at the sea-surface owing to air-sea exchanges. Considering this conversion as a function of sea-surface temperature and salinity leads to the definition of a conversion vector, which represents mass sources and sinks for each water type. The vector representation shows graphically the way the shape of the temperature-salinity relation is driven at the surface by the air-sea heat and fresh water fluxes.
Introduction
Charts of the geographical distribution of airsea heat exchange show regions of strong heat gain and heat loss by the ocean, associated with the conversion of water to cooler or warmer temperatures. Charts of evaporation minus precipitation may be used similarly to infer changes in salinity at the sea surface. Such information has provided the basic picture of strong net cooling along the Gulf Stream, the heating of equatorial and coastal upwelling regimes, and the strong evaporation over the southern subtropical gyre north of the intertropical convergence zone (see, e.g., Schmitt et al., 1989) . These general features of air-sea exchange generate special types of seawater, that is, water within recognizable temperature and salinity bounds. Examples of special water types include the warm water pool of the western tropics (26-30°C, 34-36°/ 00 ), the salinity maximum water of the southern subtropical gyre (20-25°C, > 37° / 00 ), and subtropical mode water (near l8°C and 36.5°/ 00 ), (Fig. 1; Wright and Worthington, 1970) .
The description of the thermohaline forcing in geographical coordinates while the response (e.g., mode water) is described in temperature-salinity coordinates makes the connection between the two indirect and difficult to analyse. To make this connection clearer one may examine air-sea fluxes as a function of surface water properties instead of as a function of position. Then it becomes natural to consider the air-sea exchanges from the point of * Now at: Laboratoire de Physique des Oceans, IFREMER, B.P. 70, 29280 Plouzane, France. view of their distribution over sea-surface temperature and salinity classes, that is, surface water type. The basis for such a description is presented here together with estimates of conversion for the surface water of the North Atlantic Ocean.
Conversion
The amount of heat required to raise FT grams of water !iT (°C) is Q (J):
(1) Conversely, FT is the amount of water converted from T to T + !iT for a given Q. Consider the outcrop area encompassed by the band T± !iT/2 at the sea-surface. By specifying the temperature change to be that separating the bands (llT), the amount of mass converted from one band to another is determined by the total heat source to a band.
To find this heat source substitute Q = .'K dA dt, where Jt7 is the heat flux over the sea-surface area element dA during a time interval dt, and sum over all area elements which are within the temperature range T± !iT/2. Or, more generally, to find FT(S, T) average the air-sea transformation Q/Cp over the sea-surface area defined by the intersection of the two bands T±llT/2 and S±llS/2:
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